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(5?)Abstract; 

PURPOSE: To provide s new amine compound usefe! as a 
sequestering agsEit, espscially an oxidizing agsnt to be used in the 
field of silver Halide sensitive material, e.g. a bfeachlng agent for 
sensitive materiar. 

CONSTITUTIOM: The compound of formuia I [A Is tmidazolyl, 
thiazolyl, furyi or pyrroiyf; R is H or A~L (L is aikyiene); W is >20 
alkylene, GH2GH2N(R)CH2 dH2N(R)CH2CH2N or group of formula 
II (I t is >2C alkyieneiJi The oempound can be produced by 
hydrogenating an amine compouFid and an imidazoie, thiszole, fury! 
or pyrrol© having carbonyi group in a solvent such as water or 
aloohol in the presenoe of a catalyst (e,g. Pd supported on active 
carbon) at 0-1 0'' G. 
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(54) mm^mt^7iy\\^-^m 

(57) [5^] 

[«^r?] TtH-«ic (1) nmnmmm^^t 
^T^yi'c-^m-Wit. (1) 

Wfcl6] 

A-L L-A 

/ N 
R R 

N (R) Ca. CH? N (R) CH? Clfc. -Xtt^ 
[ft 17] 

-Li-S-Li- 
\ L-A 
L,-l ''^ 



(^*L, tt^l^ic2fiUi©7;l/=¥k>^=&*t)t) ^ 
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1 

mtMl] TBE-«S (1) TS^nSTSMb^ 

if. -^^^ (1) 

\ / 
N-W-N 

/ \ 
R R 

2 &,±.<D7)V^V>m. -CH2.CH2.N(R)CH2.CH2.N(R)CH2.CE2- 
[ft 2] 

-Li-B-Li- 
I L-A 
Li-N'' 
\ 

R 

cit*«2] TiEHKs (2) -^a^nsT^^ft^ 

«I, (2) 
[ft 3] 



/L-Ai 



^-V^-fik, N- L. J I 



N-L-A, 



L-A. 



50 



S5;ab. La. Lb. 1. cmsi.d\t^n^n.^m^ 

no, lXS2Sat>f. fcfcU l+m+nHm_h 
[^?g0pl:^iliM] 

[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] 
[ft 4] 




CKjNH (CH,) jNH (CHj) sNHCHj 



H 




N' 
H 



^/^"~J|- CHzNH (CHjJ sNH (CHj) sNHCHs^j"^ 

H 




^ 7rCH,NH (CHJ ,NH (CHi) iNHCH^ 




HjC OH 

^ N C H 2 C H , N 



H C ..^ , ^ H ; 

CH,-/Oj 



CHzNHCHsCHsN 

\ 



CHiCHsNHCH 



CHaCHjNHCHs 



■IS] 



[0 0 04] 
[ft 5] 
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(3) 



#1^4 - 2 4 7 0 6 7 




C H; 



'N N 



01. 



C H: 



•^y- CHzNH (CHs) sNH (CHs) sNf 



CHjNH (CHs) 



aNH (CHi) jNHCHj 




CHj CH. 
N C H J C H J N 

C 



"■"[6] 



[0 0 0 5] r^-^n^r^yit^mm^n. ^mm 
^mm^-^nmmtLx\tmt^ ^ tmm 

[0 0 0 6] 

[mm^vi:t)tt^mm] ^mu. m^-t> so 

[0 0 0 7] 

^mt. TtB-«5*: (1) , (2) Tssn^. 
[0 0 0 8] -m^ (1) 

[0 0 0 9] 

[ft6] 40 
A-L L-A 
\ / 

/ \ 



[0 0 10] ^4^, AH-f 5^^yU;PS. 97'/V)V 

t. 

[0 0 11] w(s, m^2i.:i±.<D7)v^u>m, -cit 

CH2N(R)CH2CH2N(R)CH2CH2-XIJ^ 50 



[0 0 12] 
[ft 7] 



-Li-S-Li- 
( L-A 



[0 0 13] (iC*. Li H^*ic2£i_h©7;U*l^> 

[0 0 14] HKS (2) 
iO [0 0 15] 
[ft 8] 




[0 0 16] 5^4^, A, a-rs^'/ujps^Ste-r, l 

a7JL-+lx>S&SU La, Lb, Lc&tXLdtt-e 

n€n^«i!fc2fii±®7;v+k>asabi-. i,m& 

UtnlJ^n^no, lXtt2SSt)f. fefc*U l+m 
[0 0 17] £AT. *^§^075>ft'&«llC-3V>T#*ffl 
[0 0 18] A, A. TS$n5'1'5yyU;l/*tLT 

[0 0 19] AT*Sn-i)5'7>/U;VSi:L'T»2-5^ 

7y'j;k 4-5^7y'j;K 5-f7'/vmaiim^ 

X, 7U;PStLT«2 -7U;k 3-7'J 
;k 4-7U;k 5-7UMj:i:*SfJ^T^^o StE 
n-ij;i^Si:L.T(i. 2-tfn-u;k 3-HD-U 
Jk 4-trD-iJJK 5-Hn-ij;i^)5^«S|^T?#i>. 
[0 0 2 0] A, Ai H@jSIS&*LTViTfcj:<, g 

m*tLTtt, ^^a7;v+;vs. 7^;i/+jvs, 7;i/ 

^r-jH, 7;P4^-;l/S, 7An4^i/S, 7U-J1/S. 
8*75 7*. 7>';P75y*. 7.)Vt^=.)V7 ^ / 

t-fji/», :?j;vnt-r;ps. 7)V^)V^tm. 7')-)v 

s. ADy>ji^. v'7ys. 

*x4^y», 7^i-)Vt=^i^ti)it^:zm. 7-y}V 
5, 7;i'3^v*;i'3t?^;vs, 7->;vt+5-s, ^)Vt^ 

[0 0 2 1] LxmrL^7ji^v>mmm^. 

!RXttS!KTfcoTfeJ;<, «f!l^«^5"VX x^P 
>. hU/^V>, 7'Dt:V>^£M^T€§o L«S 
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Lrn^LTchmmfihti^o X. (1) , 
(2) \z^^^xLrmn^7}v^uymtn\:'X'hiSi 

[0 0 2 2] Li , La, Lb> Lc< LdSlAVtL 
\m'llkX'$)-DXh^\\ Li . La, Lb, Lc, Ld 

mmthxm^vrc%(Dij^mf^n^, x, -m^ 
(1) fci5t/^TLi-T?«5n57;i'=^^w>sai^i;Tt> 

[0 0 2 3] ^ni(D^mitVX\t. &.yo}h(DP^ 

[0 0 2 4] w(DmmtLxm^\-my(D%<Dmif 

[0 0 2 5] 
[ft 9] 

-(CK^)^-^ -(CHj)s-> -(CHj),-, -CH(CHs)CHj-s 



-CHP,)CH(CH,)-, -CK,CHCQH)CHa 



[0 0 2 6] Li , La. Lb, Lc, LdSt/'^W©7 

)v^i'>mtbx»'^L^-^(Ditx'^u>mx\t h> u 
[0 0 2 7] -Kit (1) Tg^n^ft^WJifSK 

«TfE-je^ (la), (1 b) (1 c) T«Sn 

So 

[0 0 2 8] -Wi^ (1 a) 
[0 0 2 9] 
[ft 10] 

A-L l-h 
^ N- L.-ll ^ 



[0 0 3 0] ^4^, A, L, RH-feS (1) 0^n-? 
ni:|Bl«Tab.5, Le«B51LfcW0M*®:2JJ^±©7 

[0 0 3 1] -m. (lb) 

[0 0 3 2] 
[ftl 1] 

L-A, 

L. -« 

Ai-L I L-A, 

^N- Li -M-Lj -N'' 
/ \ 
R. R< 



[0 0 3 3] ^45, L, L, \t-«t^ (1) (D^n^n 
tnmx$>^o A2 fj-rs^^/uji/S^afc-To ri a 
-ss^ (1) <DRtnmx$,D. mb<\tyKmM^r 

[0 0 34] HBiiJ (I c) 
[0 0 3 5] 
[ftl 2] 

20 Aa-L L-A^ 

\ /' 

N-CH CH -N-CB -CH -M-CH -CH 
/ t : \ 

Ri R] Ri R] 

[0 0 3 6] Lfs-^^s (1) <D^ntmx& 
5o A? Rt^Ri. (lb) Q^ti'entnmr 

[0 0 3 7] fi-iTt, *%Bgfflft^wj£sm nn 

[0 0 3 8] 
50 [ftl 3] 
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j y- C HeN H C HiC HsN H C H,-<r { 



■ C HjN H C Hj C HzN H C Hi 





HjN HCHjCHjNHCHi 



C H, 



C Hi 



/>-CU,NH C 11,C HsK HCHs || 



/[^ lUN II C H,C Us N [l C Hi ^ 



[0 0 3 9] 



50 Wbl4] 
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11 



I 0 



12 




1 1 I n., 

N I H ^---^ 

ll "VcH.N HCHsC HiN CH,CH,NHC H2 jj 

1 2 

^~jj-CH,NHCKzCHiNHCHBCH,NHCH,CH,NHCH,-|^^^ 



1 3 




[0 0 4 1] :^m(D7S.>'l\:^mt, M^«TiSir^ 30 

[0 0 4 2] fip-s. *;i^4^-;i/SS:^rT^^5yy- 

-;i/f=i;i:©fffl7;i/n-;i/) ^SfflV^^ch^fiJtlfJ-r 
5o 7K»SJi&Cffllr5 5ttK^UTa, ffitt^fi^Ufc/l 

^^^^Itifl'^^^. 40 

[0 0 4 3] X, 75/*&w-r§-i' = ^v-;K ^7 
7 'j;i/X!3;iiD-;u®75 yi07;^+;wt^c 

[0 0 4 4] 7;v^MbfciSbm Jfia#ftTTff5 

> (hux?^;i.7s>^) ifimM^n. aS7;i/=^;Wk 
;pffiffl-r§, ?tttt|j"efTV^, ^iSraSfBic 



[0 0 4 5] KJSKa^S, 0'C~1 0 0"CTff5dt, jf 
[0 046] 

[fPffl&Ot^KOM *^?go_h|H-ie^ (1) . 
(2) -eS^nSTa^ft^WJ, «^^tf4kR'f:t>)i 

[0 0 4 7] *^M£M#M(clS^HJt--5;tJi. m 

[0 048] 

immmi] ft-^^iro^^ 

-I'S^y-;!/- 2 -*;V# + >'7;l/xl:: F 1 0. Og 
(0. 1 0 4mo 1) t5j;£;xf^I/>>'75>2. 9 8 
g (0. 0 4 9 6mol) ^X^'y-;H 0 Om 1 

SfilrT*^Lfc (1 0%Pd-C 1. Og 
Ha 2 a tm) o iiffiSftSOLm 
TMESSL. jifig5 2. 7g£JlI;^.rco ffWb&H 
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13 



14 



#:£Mb> ^/X^J^y-jlz/y-feb-hUjl/tTSIS * [0 0 4 9] IK*4 1%. 5 5-2 5 rt; ty- 



(0. 04 2 6mo 1) ^tco 



mm (%) 
mm (%) 



3 2. 
3 2. 



8 1 
6 8 



3 g 
Og 



CioHi 

H 

5. 5 1 
5. 34 
'HNMR (D? O) fippm 
5 3.24 ( s 4 H) 
(5 4. 5 0 (s 4H) 
8 7. 5 2 (s 4H) 

[0 0 5 1] 

5 3^y-;p-4-*;i/#:^>'7Ji'TtFi 9 
(0. 2 Omo 1) , *3J;i;xg^k>5^75>6 
(0. 1 Omo 1) &^3'>'-;i^4 0 0ml 

TCS^i-flftt CioHieNe • 4HC 1 • 

H C 
mm (%) : 6. 0 2 2 9. 8 7 
HfiJtt (%) : 6. 0 2 2 9 
'HNMR (D2 O) (3ppm 
(5 3.6 1 (s 4H) 
(5 4. 5 9 (s 4H) 
(5 7. 8 0 (s 2H) 
(5 8. 8 5 (s 2H) 

[0 0 5 4] 



6 g M) . 

* [0 0 5 0] 
• 4HC 1 tbX. 



N 

2 2. 9 5 
22. 99 



C 1 
38. 73 
38. 45 



*?nftl7. Ig (0. 0 4 2 5mol) 



to 

[0 0 5 2] IR^4 3% 
[0 0 5 3] 



iS!^2 4 8~2 4 9'C 



9 6 



2H2 OtLT. 
N 

20. 90 
2 1.02 



C 1 
35. 26 
3 5.18 



2-^^)V-4-t^}VS.)l^ S.ifV-)V2 3. Ig 
(0. 2 10mol) i:X5^k>>?7 5 >6. Og 50 
(0. 1 Omo 1) Sp^^/-;i/4 0 Om 1 tlig^S* [0 0 5 6] 
7C*4>^K C12H20N6 MHCltL-T. 



:®14. Ig (0. D 3 5 5mol) ^Wc. 

[0 0 5 5] 1K*3 6%, IS.fi2 4 4-2 4 et; 
A?) . 



H ( 
mm (%) : 6. 1 4 3 6. 
mim (%) : 6. 0 5 3 6. 
'HNMR (D2 O) 5ppm 
(5 2. 6 5 (s 6H) 
(5 3. 5 4 (s 4H) 
64. 49 (s 4H) 
(5 7. 5 8 (s 2H) 



N 



5 7 
3 6 



2 1. 
2 1. 



3 2 
1 9 



C 1 
3 5.98 
3 5.78 



[0 0 5 7] 



1 2 -*;l'5;>'f 5^^7-;V2 2. Og 
(0. 20mol) tX=J']/>i?7 3.>5. 80g 
(0. 0 9 6 7mo 1) ^;<^/-JI/3 0 Om nc^« 

TuM^^m C12H20N6 ■4HC1- 

H C 
mm (%) : 6. 3 6 3 4. 9 7 
m<im (%) : 6. 2 4 3 4. 9 9 
'HNMR (Dz O) 6ppm 



Kfi-*Sl%&3 2. 3g (0. 0784mol)# 

[0 0 5 8] W8 1%. il!^2 3 6~2 3 7^:, 
[0 0 5 9] 

H2 



OtLX. 
N 

20. 39 
2 0. 4 1 



C 1 
34. 40 
3 4. 2 5 
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(9) #1^4-24 7 0 6 7 

15 16 

(5 3. 3 9 is 4H) 

53. 94 (s 6H) 

(5 4. 6 0 (s 4H) 

(5 7. 5 5 (s 4H) 

[0 0 6 0] mmmitnmf3:ismz^r)mit'^^5(D^mm 

[HUMS] it'&tl 5 (D'&J^ m. 2 0g (3. 6 7X10 ^mol) 

=?'7'/-)V-2-il)V^^'y7)V'fii]i5. 3 0g [ 0 0 6 1 ] IR$ 1 7 %, Mji^ 2 0 9 ~ 2 1 1 "C GJ- 

(0. 0 4 6 8mo 1) tX9^k>v'75>l. 3 0g fil) . 
(0. 0 2 1 6mo 1) $;^^y-Jl'5 Om 1 tC^i!$* [0 0 6 2] 
Ti^^Vr^ CioHuNi S? ■2HCli:bT. 

H C N S CI 

t^iEtt (%) :4. 93 3 6. 70 17. 12 1 9. 59 21. 66 
(%) : 4. 9 1 3 6. 6 9 1 6. 9 2 1 9. 6 3 2 1. 6 5 
•HNMR (D2 O) 5ppm 
(5 3. 6 5 (s 4H) 
(5 4. 7 5 (s 4H) 
(5 7. 7 6 (d 2H) 
(5 7. 9 4 (d 2H) 

[0 0 6 3] 

imrnme] it^meo)^^ ^<D=mkMt:96. Og (O. 3 2 7mol)#&. 
7;V7^-JV2 0 2 g (2. Imo 1) izX^'l/^i^T [0 0 6 4] lK$3 3%, iMjSl 8 0'CK± . 

5>60. Ig (1. Omol) SX^y-jI/6 0 0m [0 0 6 5] 

TC^^^M CizHieNz O? •2HCltLT, 

H C N CI 

tPStt (%) :6. 1 9 4 9. 1 6 9. 5 5 2 4. 1 8 
(%) :6.05 4 8. 92 9. 48 2 4. 17 

'HNMR (D2 O) (5ppm 

(5 3. 42 (s 4H) 

5 4.38 ( s 4 H) 

(56.51 (m 2 H) 

5 6.68 (m 2 H) 

(5 7. 6 4 (m 2H) 

[0 0 6 6] ★u mmm2tnmfi:&&izi:r)mit^<^7(Di/2 

[*ISM7] {b^tl7 0^fig 7mm20. 7g (0. 0 4 6 5mol)#fc« 

2 -^g^;!.- 4 -*JV5JI/^ 5^y'-;i/2 3. ig [o o 6 7] )K$9 3%, iJ^2 i 4-2 i et; (ii- 

(0. 2 1 Omol) iXf^k>v75>3. Ig M) c 
(0. 0 5 Omo 1) ^p^^'y-jl/S 0 0ml [0 0 6 8] 

7C*4J-tffi C22H32N10 • I/2H2 OtLT, 
H C N 

tfgffl (%):7.47 59.30 31.43 
^lit (%) : 7. 4 7 5 9. 4 0 3 1.1 6 
'HNMR (D2. 0 + HCl) (5ppm 
5 2.35 is 1 2 H) 

53. 14 (s 4H) 

54. 0 2 (s 8H) 
5 7. 2 5 (s 4H) 

[0 0 6 9] t:n-;i/-2-*;V3j^^v'7;kxt:F5 0 g (0. 52 

[*ffi0iJ8] fc-&ftl8©-&^ 50 6mo 1) , X5^1/>>'75>7. 5g(0. 12 5m 
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17 

ol) &;<5'y-;l'5 0 0ml *Si^J2i: 

nWi^i]mzi:^m{Y,^m^^^. 5g (o. 022 

6mo 1) %fz., •■ 



mm (%) 
mm (%) 



C22 H28 Ns 

H 

7. 50 
7. 57 



C 

7 0.18 
70. 40 



18 

[0 0 7 0] IR*18%> a^l4 3- 
[0 0 7 1] 



N 

2 2. 3 2 
2 2. 1 5 
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14 4'C. 



'HNMR (CD3 OD) fippm 
6 2.50 ( s 4 H) 
(5 3.4 5 
(5 5. 9 2 



(5 6. 
(5 6. 



0 0 
6 6 



(s 
(m 
(m 
(m 



8H) 
4H) 
4H) 
4H) 



[0 0 7 2] 

^3^^^/-;i'-4-*;i':j^+v'7JI/TtH4 2. 3g 
(0. 44mol) tX.=J^]/y-J7S.y&. Og (0. 
1 Omo 1) (0. 1 Omo I) 

Tt^^^m C18H24N10 • 2H2 OLhX. 

H C 
tUTtt (%) : 6 . 7 8 5 1.9 1 
HSIil (%) : 6 . 7 4 5 1 
'HNMR (D2 O) 6ppm 
(5 2. 5 0 (s 4H) 

5 7 
9 1 

6 8 



IIJfi#fJ2i:H^S;^;^^('ctDS»ft'&#l9 0-7XW 
tlS:27. 4g (0. 066mol) #fc, JK$6 6 

[0 0 7 3] 



N 



9 3 



3 3. 
3 3. 



6 3 
5 6 



(5 3. 
6 6. 
(5 7. 



(s 
(s 
(s 



8H) 
4H) 
4H) 



[0 0 7 4] 

[mmi 0] 



★ Omll: 



1 1 1 o-^^ 

KUX (2-75/X5^;W 75>6. 7 8g (0. 0 50 

4 6 4mol) t-l'5^*'>/-;i/-2-^j;i/3}^+v7;i/T 
tH14. Og (0. 153mol) ?;^^/-;H 0* 

TjMii^m. C18H30N10 • 6HC 1 • 

H C 
tPJftt (%) : 6. 4 2 3 2. 7 9 
»Mf (%) : 6. 3 3 3 2.5 8 
'HNMR (D2 O) 6ppm 
(5 3. 0 2 (t 6H) 



1 tnmtiijmzii^nmt-^ 

15. 3 g (0. 0 2 3 



m 1 1 (Df^^mM. • 

2mo 1) ^fc. 

[0 0 7 5] IR$5 0%. H^l 0 7~1 0 Q^. 
[0 0 7 6] 
3H2 OtLX. 

N C 1 

2 1.24 3 2.2 6 
2 1.0 6 3 2.2 2 



d 3. 

5 4. 

6 7. 



4 3 ( t 6 H) 

7 5 (s 6H) 
6 0 (s 6H) 

[0 0 7 7] 

'f5^'y-;l'-4-*;V3p^S/7;l'xbHl 9. 3g 

(0. 20mol) th^)X^U>7-hy2.>l 4. 6 
g (0. 0 9 9 8mol) ^;<i$'y-;l/3 0 Om 1 (cg 

7C*^tlffi CuHzeNs ■ 6HC1 • 2H2 OtLT. 

H C N 

sfmS. (%) : 6. 4 7 2 9.9 6 1 9.9 7 
mm (%) : 6. 3 1 2 9.7 8 1 9. 8 6 



mm 1 tm&ismz^ d gw^t-^* 1 2 <?57n 

z:*filtl*23. 6g (0. 042 1mol) 



[0 0 7 8] W4 2%. Sl,^2 0 0-2 0 HC. 
[0 0 7 9] 



C 1 
3 7. 
3 8. 



9 0 
1 1 
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(11) #ii¥4 - 2 4 7 0 6 7 

19 20 
•HNMR (D? O) (5ppm 

5 3. 5 8 (s 4H) 

(5 3. 6 0 (s 8H) 

(5 4. 5 8 (s 4H) 

(5 7.7 8 ( s 2 H) 

(5 8. 8 7 (s 2H) 

[0 0 8 0] iWft^iJl SOAttil:^- H*SI%£6. lOg 

CSI««'J1 2] {b^i^l SO-^^ (7. 0 4XlO-'mo 1) 

1, 4, 8, 11 -xS^7-tfvi'Dxh7T*>5. [0081] JK^27%. il[^247~248'C (^J- 

2g (0. 0 2 6mol) t-i ^^V-)]/- A-i])]/-^ 10 M) <. 
=^J^7;i/xt: H 1 2. 0 (0. 1 2 5mo 1) [0 0 8 2] 

-;H 5 0 m 1 mm 1 i:|BIt©;&Sir J; D 

TCJl^i'tffi C26H40N12 • 8HC 1 • 3H2 OtUT, 

H C NCI 

(%) :6. 2 8 3 6. 0 4 1 9. 4 0 3 2. 7 3 
(%) :6. 4 1 3 6. 2 8 1 9. 6 7 3 2. 4 8 
'HNMR (D2 O) (5ppm 



6 2. 


1 9 


(t t 


4H) 


6 3. 


1 0 


(s 


8H) 


6 3. 


2 7 


(s 


8H) 


(54. 


3 2 


(s 


8H) 


(5 7. 


7 1 


(s 


4H) 


(5 8. 


8 5 


(s 


4H) 



(sDint.ci.' mm^ frmmm fi mmm 

G 0 3 C 7/42 7915-2H 
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